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ABSTRACT 


The  Naval  Oceanographic  Office  measured  current  velocities  in 
the  Tongue  of  the  Ocean  (TOTO)  during  March  and  April  1964.  Emphasis 
was  placed  on  near-bottom  current  speeds. 

Geodyne  Corporation  current  meters  were  immersed  from  2  to  16 
days  in  taut-wire  array  configurations.  Data  from  15  current  meters, 
implanted  within  3  meters  of  the  ocean  bottom,  revealed  near-bottom 
current  speeds  to  be  greater  than  generally  were  believed.  At  two 
stations,  near-bottom  current  speeds  as  great  as  0.5  knot  were  recorded. 
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I.  INTRODUCTION 


The  Naval  Oceanographic  Office  measured  current  velocities  in 
the  Weapons  and  Sonar  Ranges ,  Tongue  of  the  Ocean  (TOTO) ,  from 
14  March  to  25  April  1964.  USS  LITTLEHALES  (AGCS  15)  was  employed 
as  the  survey  ship.  The  primary  objective  was  to  obtain  near-bottom 
current  data.  The  survey  Was  in  support  of  the  Atlantic  Undersea 
Test  and  Evaluation  Center  (AUTEC)  and  by  the  request  of  the  U.S. 

Naval  Undersea  Weapons  Research  and  Engineering  Station,  Newport, 

Rhode  Island  (formerly,  U.S.  Naval  Underwater  Ordnance  Station).  A 
total  of  12  current  stations  was  occupied  at  10  locations  in  TOTO 
in  depths  ranging  from  about  1,300  to  1,700  meters  (Fig.  1). 

II.  METHODS  OF  COLLECTION  AND  ANALYSIS 

All  current  data  were  collected  with  self-contained  current  meters. 
Woods  Hole  Current  Meter,  Model  A-100,  manufactured  by  Geodyne  Corporation. 
The  current  meters  were  Immersed  from  2  to  16  days  in  taut-wlre  array 
configurations  (Fig.  2).  At  station  B,  the  deepest  meter  was  attached 
to  a  bottom  stand  (insert.  Figure  2).  A  summary  of  the  current  meter 
implantments  is  presented  in  Table  I.  Data  from  malfunctioning  current 
meters  or  from  current  meters  that  were  at  questionable  depths  are 
not  included  In  the  table.  At  10  of  the  stations,  data  were  obtained 
within  11  meters  of  the  ocean  bottom  by  one  to  three  current  meters. 

The  current  data  were  recorded  by  the  current  meters  on  standard 
16mm  photographic  film.  Vane  and  compass  positions  were  coded  in 
modified  gray  binary  form  and  were  transmitted  by  optical  fibers  to 
the  camera  field  of  view.  Current  speeds  were  recorded  as  a  series 
of  light  pulses.  The  film  data  were  transferred  to  magnetic  tape 
and  subsequently  were  converted  to  binary  coded  decimal  form.  From 
this  decimal  form,  current  speed  and  direction  were  calculated  by 
an  IBM  7074  computer. 


III.  DISCUSSION 

A  composite  graph  showing  the  mean  and  ranges  of  current  speeds 
at  all  stations  in  TOTO  is  shown  in  Figure  3.  Histograms  and  joint 
frequency  tables  of  speed  and  direction  from  each  current  meter  were 
made  from  the  computer  output.  These  data  are  presented  in  the  Appendix. 

Data  from  15  current  meters  (at  8  locations) ,  implanted  within 
3  meters  of  the  bottom,  revealed  near-bottom  current  speeds  to  be 
greater  than  generally  were  believed.  Physiographic  control  has  much 
to  do  with  circulation  at  1-meter  above  the  bottom,  but  the  current 
meter  data  from  this  survey  cannot  be  used  to  determine  the  extent 
of  this  phenomenon.  Speeds  as  great  as  0.5  knot  were  recorded  by 
bottom  meters  at  stations  C-l  and  D-2.  A  northward  set  was  revealed 
by  most  of  the  current  meters  implanted  within  1  meter  of  the  bottom. 
Current  meters  implanted  within  2  to  3  meters  of  the  bottom  showed 
a  wider  deflection  both  east  and  west  of  north. 
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At  most  current  meter  depths,  the  mean  current  speed  approximates 
0.1  knot.  The  current  meter  at  75  meters  depth  at  station  CR-2  recorded 
both  the  greatest  mean  current  speed  of  0.35  knot  and  the  maximum 
speed  of  0.8  knot. 


[FIGURE  1.  LOCATION  OF  CURRENT  METER  ARRAYS,  MARCH— APRIL  1964J 
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FIGURE  2.  TECHNIQUE  USED  TO  MOOR  TAUT-WIRE 
ARRAYS  ON  STATION 
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DEPTH  (METERS) 


CURRENT  SPEED  (KNOTS) 


FIGURE  3.  MEAN  AND  RANGES  OF  CURRENT  SPEEDS 
FOR  ALL  STATIONS  IN  TOTO 


TABLE  I.  SUMMARY  OF  CURRENT  METER  IMPLANTMENTS 


LAT.(°N)  LONG.  (*W) 


1,431 


1,554 


TIME  IN 
(LCT) 

TIME  OUT 
(LCT) 

3/14 

1051 

3/21 

1620 

75 
225 
664 
1,178 
1,269  Q 
1,277  Q 
1,279 


23*54.6'  77° 22.0* 


24*23.5* 


24*39.5' 


77*22.8' 


77*20.0' 


24*25.7*  77*33.2' 


77*31 .8' 


77*30.4' 


24*11.4*  77*27.7' 


77*33.3* 


77*36.1' 


*  Mine  case  imploded  -  array  buoyed  by  surface  buoy. 

*  *  Array  retrieved  2.6  miles  ENE  of  original  position  .  Array  probably  was 
stationary  until  approximately  1430  on  15  March. 

♦  *  *  Plant  position  was  2  miles  NE  of  given  position  which  probably  is  valid 
from  about  0000  on  20  March . 

Q  Questionable  depth. 
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APPENDIX 


CURRENT  METER  DATA 

(Histograms  and  joint  frequency  tables  of 
speed  and  direction  for  each  current  meter.) 

The  frequency  distributions  for  current  speeds  have  0.05  knot 
as  the  class  interval.  The  abscissa  values  for  the  speed  histograms 
are  the  class  marks  (mid-points)  of  the  various  intervals.  For  example, 
a  speed  of  0.10  knot  includes  observations  from  0.075  to  0.125  knot. 

The  headings  for  the  directions  are  the  usual  8-point  compass  directions. 
The  numbers  given  in  the  frequency  tables  are  not  percentages  but 
are  frequencies  of  occurrence.  A  speed  less  than  0.03  knot  is  considered 
calm  and  is  not  included  in  the  joint  frequency  tables.  The  percentage 
of  calms  is  found  in  the  speed  histogram  with  the  heading  of  0.00. 

The  total  of  percentages  in  the  speed  and  direction  histograms  are 
more  than  100  percent  in  some  cases  because  the  computer  analysis 
always  rounded  to  the  next  highest  percent.  Consequently,  the  total 
percentages  varied  from  100  to  100  plus  the  number  of  classes.  A 
speed  histogram  only  is  given  for  meters  where  the  compass  or  vane 
malfunctioned . 
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STATION  A-l  DEPTH  75  METERS,  30  MARCH-15  APRIL  1964 
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